The relationship of intracranial infrared light absorbance to fetal oxygenation. I: Methodology.
Current clinical methods for assessing fetal oxygenation in labor are indirect and remain somewhat imperfect. Since infrared light passes through the cranium and infrared light absorbance by tissues has been shown in adult animals to vary with oxygenation, monitoring of infrared light absorbance may serve as the basis for a new, more direct technique for the assessment of fetal condition. Described here is the application of infrared reflectance spectrophotometry to a fetal sheep model and the precision of the relationship between fetal arterial or venous PO2 and infrared light absorbance at selected wavelengths. A very strong, linear correlation (r = 0.915) was found between fetal arterial PO2 and intracranial infrared light absorbance according to an algorithm developed for selective monitoring of the state of hemoglobin oxygenation in tissue. With further development, this method holds promise for a more direct, noninvasive assessment of fetal condition in labor than is currently available.